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(54) PRODUCTION OF CONTINUOUS VAPOR-DEPOSITED HLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an effective method 
excellent in mass-productivity, by which a transparent high polymer 
film is used as a substrate and a continuous vapor-deposited film 
can be produced in such a manner that the thickness of an inorganic 
dielectric layer is controlled to a range from several hundreds 
&angst;to several jl m, particularly at >1000 &angst; though an 
optical device using an inorganic dielectric layer obtd. by vapor 
deposition is very useful. 

SOLUTION: At the time of continuously vapor-depositing a vapor- 
depositing material composed of a nonsublimable inorganic dielectric 
substance with >1000*' C m.p. on a transparent high-polymer film, 
on the space between a deposition preventing board 5 prescribing 
the range of the'vapor depositing angle and a vapor depositing 
source 7 or/and the space between the sticking preventing board 5 
and the transparent high polymer film 8, at least one cooling board 6 
preventing radiation heat from the vapor depositing source 7 is 
arranged, and the cooling efficiency is increased to produce the film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a continuation vacuum evaporationo film of arranging between an 
adhesion-proof board which specifies a vacuum evaporationo angle range, and sources of vacuum 
evaporationo or/and an adhesion-proof board, and a cooling plate of at least one sheet that prevents 
radiant heat from a source of vacuum evaporationo between transparence high polymer films, and gathering 
and manufacturing cooling effectiveness in case the continuation vacuum evaporationo of the vacuum 
evaporationo material which consists of an inorganic dielectric whose melting point it is non-sublimability 
and is 1000 degrees C or more is carried out to up to a transparence high polymer film. 
[Claim 2] A manufacture method of a continuation vacuum evaporationo film according to claim 1 that an 
adhesion-proof board, a cooling plate, and a can roll are cooled with a refrigerant below a room 
temperature. 

[Claim 3] A manufacture method of a continuation vacuum evaporationo film according to claim 1 which an 
adhesion-proof board and a cooling plate is [ a vacuum evaporationo initiation angle ] 60 - 85 degrees, and 
is arranged so that vacuum evaporationo angle width efface may become 10 degrees or more. 
[Claim 4] A manufacture method of a continuation vacuum evaporationo film according to claim 1 that a 
transparence high polymer film is a thermoplastic high polymer film, 

[Claim 5] A manufacture method of a continuation vacuum evaporationo film according to claim 4 that a 
thermoplastic macromolecule is a cellulose system macromolecule, a polycarbonate system macromolecule, 
a polyarylate system macromolecule. a polyester system macromolecule, an acrylic macromolecule, Pori 
Sail John, or a polyether ape phone. 

[Claim 6] A manufacture method of a continuation vacuum evaporationo film according to claim 1 using a 
constituent with which a vacuum evaporationo material which consists of an inorganic dielectric contained 
Ta 205 50% of the weight or more, mixture, a constituent which contained Ti02 50% of the weight or more, 
mixture, a constituent which contained Zr02 50% of the weight or more, or mixture. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of a 

continuation vacuum evaporationo film. 

[0002] 

[Description of the Prior Art] The acid-resisting film which formed the multilayers of an inorganic dielectric 
thin film on the polyethylene terephthalate film by which biaxial stretching was carried out as a 
transparence high polymer film in which the vacuum evaporationo layer of the inorganic dielectric used for 
an optical use was formed, the high polymer film substrate for plastics liquid crystal displays with which 
orientation formed transparence electric conduction films, such as ITO, on the small high polymer film are 
known well. These films are manufactured by the sputtering method the thickness per one layer of 
inorganic dielectrics can raise membranous compactness from a thin thing easily with about hundreds of A. 
[0003] Moreover, the Twisted Nematic mold liquid crystal display (it expresses TN-LCD hereafter) in the 
normally white (it expresses NW hereafter) mode most generally as a liquid crystal display adopted has the 
serious problem as a display that an angle-of^visibility property is not enough, under the effect of the form 
birefringence which liquid crystal has. The method using the phase contrast board which it considers as the 
method of solving this problem greatly, and the optical axis using the method vacuum evaporationo layer of 
slanting of an inorganic dielectric tended to have inclined from the film normal, and has a positive 
refractive-index anisotropy is indicated by JP,7-306406,A, WO 96/No. 10773 ofRcial report, etc. Moreover, 
Applied by which the manufacture method of the phase contrast board used for this is quoted by these 
Optics It is indicated by 28 2466 pages - pages [ 2482 ] (1989). 

[0004] Since thousands of A - several micrometers and very thick thickness are needed as compared with 
an antireflection film or a transparence electric conduction film, the phase contrast board of using the 
sputtering method film production speed is slow single or more figures, as compared with vacuum 
deposition created with the vacuum deposition used for a liquid crystal display, a quadrant wavelength plate, 
etc. is not realistic. Moreover, by the creation method by the method vacuum evaporationo layer of slanting 
of the inorganic dielectric to a glass substrate top which is indicated by these, it is heavy and a chip and 
mass-production nature are not only missing, but needs heat treatment as the substrate temperature 
exceeding 200 degrees C, and after treatment for flexibility over long duration. 
[0005] Thus, although the optical element using the inorganic dielectric layer obtained by vacuum 
evaporationo was very useful, it was not known until now about the effective method excellent in the 
mass-production nature which the thickness of an inorganic dielectric layer can create by the thickness 
which exceeds especially 1000A from hundreds of A to the thickness of several micrometers, using a 
transparence high polymer film as a substrate. 

[0006] When carrying out the continuation vacuum evaporationo of the vacuum evaporationo material with 
which this invention persons consist of an inorganic dielectric in view of this condition on a transparence 
high polymer film, the manufacture method of the continuation vacuum evaporationo film for optical uses of 
gathering and manufacturing cooling effectiveness can be found out, and it came to complete this invention. 
[0007] 

[Means for Solving the Problem] That is, in case this invention carries out the continuation vacuum 



evaporationo of the vacuum evaporationo material which consists of an inorganic dielectric whose melting 
point it is non-sublimability and is 1000 degrees C or more on a transparence high polymer film, it arranges 
between an adhesion-proof board which specifies a vacuum evaporationo angle range, and sources of 
vacuum evaporationo or/and an adhesion-proof board, and a cooling plate of at least one sheet that 
prevents radiant heat from a source of vacuum evaporationo between transparence high polymer films, and 
relates to a manufacture method of a continuation vacuum-evaporationo film of gathering and 
manufacturing cooling effectiveness. 
[0008] 

[Embodiment of the Invention] Although it excels in transparency, and it will not be restricted as a 
transparence high polymer film used for this invention especially if uniform, what consists of a 
macromolecule thermoplastic at the point of the ease of carrying out of manufacture of a film etc. is used 
preferably. As a thermoplastic macromolecule, a cellulose system macromolecule, a polycarbonate system 
macromolecule. a polyarylate system macromolecule, a polyester system macromolecule, an acrylic 
macromolecule, Pori Sail John, a polyether ape phone, etc. can be illustrated. Although the macromolecule 
which was excellent in thermal resistance, such as Pori Sail John and a polyether ape phone, especially is 
advantageous about vacuum evaporationo, a cellulose system high polymer film with an available film cheap 
in cost and uniform and a polycarbonate system high polymer film are also used preferably. 
[0009] Moreover, the following formula (1) 
Rb=(nbx-nby) xdb (1) 

Among [type, in nbx, nby shows the refractive index of the phase leading shaft orientations in the film plane 
of a transparence high polymer film, and db shows the thickness of a transparence high polymer film for the 
refractive index of the direction of a lagging axis in the film plane of a transparence high polymer film, 
respectively. ] About the use for which it appears and the small thing is [ the retardation value in the film 
plane of the transparence high polymer film shown (Rb) ] suitable, a cellulose system high polymer film with 
a small proper birefringence and an acrylic high polymer film are used especially preferably, and the 
retardation value (Rb) which is dozens of nm is preferably used for a polycarbonate system high polymer 
film with a large proper birefringence, a polyester system high polymer film, the poly ape phone film, a 
polyether ape phone film, etc., when required. When carrying out the method vacuum evaporationo of the 
inorganic dielectric of slanting on a continuation film furthermore, a triacetyl cellulose film with little the 
heat at the time of vacuum evaporationo and deformation of the film by the stress produced for film 
transport and a polyether ape phone film are used preferably. 

[0010] Although the precision extrusion method which can make small residual stress of the solvent cast 
method or a film can be used as the film production method of a transparence high polymer film, the 
solvent cast method is preferably used in respect of homogeneity. For producing a film especially with 
small Rb value, the solvent cast method is desirable. 

[001 1] Thus, although Rb value of the produced film and the film produced by the solvent cast method 
especially is small, it comes to have the refractive-index structure where the refractive index (nbt) of the 
film thickness direction is smaller than the average refractive index (nbp) in a film plane, by the stacking 
tendency within a field of the macromolecule at the time of film production. For this reason, this 
transparence high polymer film is the following formula (2) by the form birefringence of the film thickness 
direction. 

R'b=(nbp-nbt) xdb (2) 

( — among a formula, in nbt, nbp shows the average refractive index in a film plane, and db shows the 
thickness of a transparence high polymer film for the refractive index of the thickness direction of a 
transparence high polymer film, respectively.) — when it comes to have the value whose retardation value 
(R'b) of the thickness direction shown is not 0 and has the value whose R'b is not 0, this transparence high 
polymer film can also be used as an optical element which has form birefringence by independent [ for 
mere vacuum evaporationo / not a base material but independent / its ] 

[0012] For example, when applying to NW-TN-LCD, it can use as a phase contrast film which has the 
negative refractive-index anisotropy which has the optical axis used combining the inorganic dielectric 



layer which consists of a monolayer toward which it has a positive refractive-index anisotropy, and the 
optical main shaft inclines from a film normal in the direction of a film normal. At this time, the R'b value of 
this transparence high polymer film is used in Onm - about 250nm. Moreover, when the R'b values of a 
transparence high polymer film run short to a predetermined value, on a transparence high polymer film, the 
Jayer containing the inorganic stratified compound indicated by JP,5-196819,A can be formed, and the 
magnitude of a R'b value can also be adjusted. 

[0013] On the other hand, a transparence high polymer film can also be used as a film of the uniaxial 
orientation nature which has Rb value, and it can obtain by extending the film which produced the film with 
the solvent cast method or the precision extrusion method in this case using a roll slowing growth method, 
the tenter extending method, etc. Although Rb value at the time of considering as the film of uniaxial 
orientation nature is usually set as the range of lOOnm or less, it can be adjusted to arbitration if needed. 
Uniaxial orientation nature contains not only perfect uniaxial orientation but the biaxial orientation nature 
which has Rb value in a film plane. 

[0014] Especially for a limit, although there is nothing, an about 50 micrometers - 500 micrometers thing 
usually uses, and the thickness of these transparence high polymer films is ****. 

[0015] In the case where prepare the method vacuum evaporationo layer of slanting which becomes at 
least one side of a transparence high polymer film from an inorganic dielectric in this invention, and it 
considers as a phase contrast film Since it is necessary to make thickness of a vacuum evaporationo layer 
quite thick so that the retardation value which needs an acid-resisting layer etc. as compared with the 
case where it forms in the multilayer vacuum evaporationo layer of a dielectric thin film may be discovered. 
It is desirable to prepare the interlayer who raises adhesion, improves adhesion with a transparence high 
polymer film, and prevents the crack of a vacuum evaporationo layer. Moreover, this interlayer is effective 
in improving the thermal resistance of a transparence high polymer film. 

[0016] As an interlayer, the poly membrane which consists of acrylic resin, urethane system resin, silicon 
system resin, cardo resin, or polysilazane is illustrated. 

[0017] The method of dissolving in a solvent what was macromolecule-ized as the formation method of 
these poly membranes, and applying to a transparence high polymer film, the method of macromolecule- 
izing according to photo-curing or heat curing, after applying the constituent containing a low-molecular 
monomer or oligomer, and a polymerization initiator to a transparence high polymer film, etc. are used. 
There is especially no limit in the method of application to a transparence high polymer film, and the well- 
known methods of application, such as a comma coating method, the die coat method, the direct gravure 
method, and the bar coat method, can be used. 

[0018] The acrylic resin film of an ultraviolet curing mold is preferably used for a cellulose system high 
polymer film, a polycarbonate system high polymer film, or a polyester system high polymer film, and the 
polysilazane film of a heat-curing mold can also be used for a high polymer film with high thermal 
resistance, such as a Pori Sail John and polyether ape phone. 

[0019] If the thickness of the poly membrane as an interlayer is thickness by which adhesion amelioration 
is realized, there will be especially no limit and it will be set as the range of about 0.2 micrometers - 10 
micrometers. It is not desirable in order for the adhesion of a transparence high polymer film and an 
interlayer to fall, if the uniform film by coating will be hard to be obtained if thinner than about 0.2 
micrometers, and it becomes thicker than about 10 micrometers. 

[0020] Especially if formation of a thin film is possible and it excels in endurance etc. with vacuum 
deposition as a vacuum evaporationo material which consists of an inorganic dielectric used for this 
invention, it will not be restricted, but it is desirable in order that the melting point may tend to produce the 
film which the inorganic dielectric of non-sublimability has precise membraneous quality, and defects, such 
as a crack, do not generate above 1000 degrees C. As a vacuum evaporationo material which can create 
the phase contrast film which discovers a positive refractive-index anisotropy by the method vacuum 
evaporationo of slanting, and discovers especially the optical property toward which the optical main shaft 
inclined 20 degrees to 70 degrees from the film normal, Ta 205 [tantalum pentoxide]. The inorganic 
dielectric which consists of a metallic oxide which uses Ti02 [titanium oxide (IV)] or Zr02 [zirconium oxide 



(IV)] as a principal component tends to discover form birefringence, and is preferably used in respect of 
excelling in transparency or endurance etc. When forming the vacuum evaporationo layer of the inorganic 
dielectric which consists of a metallic oxide which uses Ta 205 as a principal component, the metallic 
oxide which contains Ta 205 50% of the weight or more, and its mixture can be used. When forming the 
vacuum evaporationo layer of the inorganic dielectric which consists of a metallic oxide which uses Ti02 as 
a principal component, the metallic oxide which contains Ti02 50% of the weight or more, and its mixture 
can be used. When forming the vacuum evaporationo layer of the inorganic dielectric which consists of a 
metallic oxide which uses Zr02 as a principal component, the metallic oxide which contains Zr02 50% of 
the weight or more, and its mixture can be used. By using these vacuum evaporationo materials, Ta 205 
and the vacuum evaporationo layer which uses Ti02 or Zr02 as a principal component are obtained. 
Although you may use it independently as a vacuum evaporationo material when using Ta 205. the mixture 
of Ta205 and Ta (metal) is more desirable from the problem of the ease of vacuum evaporationo, a vacuum 
evaporationo rate, and radiant heat. Ta2 — as the mixing ratio of 05 and Ta (metal) — usually — about 1:0 
— it is used in .05-1:1. 

[0021] The inorganic dielectric which comes flying at an unnecessary vacuum evaporationo angle can be 
cut into vacuum evaporationo of a up to [ a continuation film ] using the vacuum evaporationo equipment 
which can be vapor-deposited succeeding the film which ** to drawing 1 . and the method of making the 
film on a can roll (4) vapor-depositing alternatively only the inorganic dielectric which comes flying at a 
predetermined vacuum evaporationo angle can be used for it. In order to cut the inorganic dielectric which 
comes flying at an unnecessary vacuum evaporationo angle, an adhesion-proof board (5) and a slit are 
prepared between the source of vacuum evaporationo (7). and a film (8), and a vacuum evaporationo 
initiation angle (11) and a vacuum evaporationo termination angle (12) are set up. the vacuum evaporationo 
which the perpendicular (14) drawn from the source of vacuum evaporationo makes on an intersection with 
a film plane at this time so that an inorganic dielectric may be efficiently vapor-deposited on a film — a 
central angle — whenever — ( — the source of vacuum evaporationo, an adhesion-proof board, and a film 
are arranged so that 13) may become between a vacuum evaporationo initiation angle and vacuum 
evaporationo termination angles. In addition, an angle points out the direction of a film plane normal, and 
the angle to make. 

[0022] When vapor-depositing the inorganic dielectric whose melting point it is non-sublimability with such 
continuation vacuum evaporationo equipment, and is 1000 degrees 0 or more, as compared with the case 
where the melting point vapor-deposits a less than 1000-degree C inorganic dielectric, radiation of the 
radiant heat from the source of vacuum evaporationo becomes large. Although supply of the radiant heat 
from the source of vacuum evaporationo in a vacuum evaporationo angle range and the heat by deposition 
of a up to [ the film of vacuum evaporationo material ] is unavoidable, it has the influence of the radiant 
heat from the adhesion-proof board heated by coincidence with the heat from the source of vacuum 
evaporationo, or a vacuum chamber, and the temperature of a high polymer film rises in the case of the 
vacuum evaporationo for these heat, and there is risk of the fault of inducing deformation on a film 
occurring. In order to avoid this, it is desirable to form the cooling plate (6) of at least one sheet between 
an adhesion-proof board (5) and the source of vacuum evaporationo (7) and/or between an adhesion-proof 
board (5) and a high polymer film (8) so that not only cooling of the can roll usually adopted but excessive 
radiant heat may not be added. 

[0023] A cooling plate may be installed in parallel with an adhesion-proof board or a can roll side, and a 
plane thing may be installed so that the effect may become the same. Moreover, it is also effective to 
install between the locations and high polymer films which are heated with the radiant heat from the source 
of vacuum evaporationo besides the above-mentioned location etc. Thus, by fully cooling a transparence 
high polymer film, since a vacuum evaporationo material with the high melting point can also be vapor- 
deposited with high energy, also when a thick vacuum evaporationo layer is formed, the vacuum 
evaporationo film excellent in adhesion or endurance can be obtained. 

[0024] For example, when manufacturing the method vacuum evaporationo film of continuation slanting for 
considering as a phase contrast film, method vacuum evaporationo equipment of continuation slanting 



^ which is illustrated to drawing 2 is used. With this equipment, in order to produce an anisotropy in growth of 
vacuum evaporationo material and to make it discover form birefringence efficiently, a vacuum 
evaporationo termination angle is set up so that 60 - 85 degrees and vacuum evaporationo angle width of 
face may be [ a vacuum evaporationo initiation angle (11)] 10 degrees or more and a vacuum evaporationo 
germination angle (12) may turn into a small angle from a vacuum evaporationo initiation angle in an 
adhesion-proof board (5). the vacuum evaporationo which the perpendicular (14) drawn from the source of 
vacuum evaporationo makes on an intersection with a film plane at this time so that an inorganic dielectric 
may be efficiently vapor-deposited on a film — a central angle — whenever — ( — as it is in the range of 
50 - 80 degrees preferably, the source of vacuum evaporationo, an adhesion-proof board, and a film are 
arranged so that 13) may become between a vacuum evaporationo initiation angle and vacuum 
evaporationo termination angles. In the method vacuum evaporationo of slanting which used such 
equipment, since it is necessary to make the bearer rate of a film late since film production effectiveness 
becomes quite late as compared with the vacuum evaporationo from the usual perpendicular direction and 
the exposure of the radiant heat to a film increases, installation of a cooling plate is more needed. 
[0025] The thickness of the inorganic dielectric layer by which the method vacuum evaporationo of slanting 
was carried out when using as a phase contrast film is the following formula (3), although it will not be 
restricted especially if it is more than the thickness that produces an anisotropy in growth of vacuum 
evaporationo material, and shows form birefringence. 
Ra=(nax-nay) xda (3) 

Among [type, in nax, nay shows the refractive index of the phase leading shaft orientations in the film plane 
of the method vacuum evaporationo layer of slanting, and da shows the thickness of the method vacuum 
evaporationo layer of slanting for the refractive index of the direction of a lagging axis in the film plane of 
the method vacuum evaporationo layer of slanting, respectively. ] It considers as the thickness from which 
the predetermined retardation value which comes out and is in the range whose retardation value in the 
film plane of the method vacuum evaporationo layer of slanting of the inorganic dielectric shown (Ra) is 
about lOnm - 200nm is acquired. Although this thickness changes with whenever [ from / of an optical 
main shaft / a film normal / rate / of the material (inorganic dielectric) to be used / of birefringence, and 
tilt-angle ], the range of it is about 0.2 micrometers - 5 micrometers, and it is usually preferably set up in 
about 0.4 micrometers - 1 micrometer. The magnitude of whenever [ to the film normal of the optical main 
shaft of an inorganic dielectric layer / tilt-angle ], or Ra value, Rb value of a transparence high polymer film, 
etc, are suitably changed by the use which applies a phase contrast film, and are set up. 
[0026] How to repeat vacuum evaporationo many times and make it multilayers as a method of obtaining 
such thickness in the method vacuum evaporationo of slanting, is also considered. However, since the 
interface turns into surface of discontinuity so that it may illustrate to drawing 6 when it grows up as a 
curved columnar structure which vacuum evaporationo material illustrates to drawing 5 by the usual 
vacuum evaporationo from perpendicularly it illustrates to drawing 4 unlike ****, such as an amorphous 
substance, being formed when the method vacuum evaporationo film of slanting is continuously created 
with such equipment and considers as multilayers, the unnecessary interference color may occur or an 
optical property may fall greatly in a durability test. For this reason, when forming the method vacuum 
evaporationo layer of slanting succeeding a film top, it is desirable to form the method vacuum 
evaporationo layer of slanting as a monolayer by one vacuum evaporationo. In this case, since it is 
necessary to make the bearer rate of a film still later, a cooling plate is indispensable and it is more 
desirable to arrange the cooling plate of two or more sheets. 

[0027] Since the optical property of a phase contrast film here usually carries out the laminating of the 
phase contrast film to a polarization film and is used, it means Y value computed by the spectral 
transmittance under the crossing Nicol's prism measured by the optical system shown in drawing 7 at the 
time of pasting the lagging axis in the film plane of a phase contrast film together so that it may become 45 
degrees to the absorption shaft of a polarization film based on JIS-Z8722. This optical property is decided 
by Ra value resulting from the refractive-index anisotropy discovered when the optical main shaft inclines 
20 degrees to 70 degrees from a film normal, and represents change of a refractive-index anisotropy by 



this value change in a durability test. It is desirable that the survival rate of the optical property after 
leaving it under the high-humidity /temperature of 60-degree-C90%RH for 96 hours is 70% or more as 
endurance of a phase contrast film, it is more desirable that it is 80% of survival rates, and it is still more 
desirable that it is 90% or more of survival rates. 

X0028] As the vacuum evaporationo method used by this invention, well-known methods, such as electron 
beam vacuum deposition and the ion plating method, can be used. From the point of productivity and 
endurance, electron beam vacuum deposition is used preferably. 

[0029] Moreover, although it is desirable that it is under the glass transition temperature of a 
macromolecule. and is under heat deflection temperature preferably as for cooling temperature, such as a 
cooling plate, an adhesion-proof board, and a can roll, it is more desirable to cool using the refrigerant 
below a room temperature, for example, 25 degrees C, and it is still more desirable to cool using a 
refrigerant 0 degree C or less. 

[0030] When using the material which the presentation ratio of a tantalum and oxygen may collapse in the 
case of vacuum evaporationo, may serve as hypoxia like Ta 205, and may cause coloring, the technique of 
introducing oxygen gas into the vacuum evaporationo inside of a plane if needed, adjusting the presentation 
ratio of the oxygen in a vacuum evaporationo layer, and raising transparency may be used. 
[0031] Since it changes with capacity, exhaust air capacity, etc. of vacuum evaporationo equipment, the 
amount of installation of oxygen gas is chosen suitably. If there are too few amounts of installation, the 
effect of oxygen installation is not enough, and since an atmospheric pressure may rise and an evaporation 
rate may fall when reverse has too many amounts of installation, cautions are required. The amount of 
installation is adjusted so that the atmospheric pressure in equipment generally may not become larger 
than 10-3Torr. 

[0032] In this invention, since adhesion with the transparence high polymer film which prepared the 
transparence high polymer film or interlayer of the method vacuum evaporationo layer of slanting of an 
inorganic dielectric and a base material is raised in case the method vacuum evaporationo layer of slanting 
of an inorganic dielectric is prepared on a transparence high polymer film, it is also possible to vapor- 
deposit, after performing a certain surface treatment to the surface of the side which a transparence high 
polymer film and an interlayer vapor-deposit. Although not limited especially about the surface treatment 
method, as what is generally used, heat-treatment in a vacuum, corona treatment, ion bombardment 
processing, plasma treatment. UV irradiation, an acid, alkali treatment, etc. can be mentioned. The surface 
treatment method and the degree of processing are suitably chosen by a mechanical strength required for 
the transparence high polymer film to be used, an interlayer. a vacuum evaporationo material, and the 
phase contrast film finally obtained, endurance, and the optical property. 
[0033] 

[Effect of the Invention] By this invention, by non-sublimability, and when carrying out the continuation 
vacuum evaporationo of the vacuum evaporationo material with which the melting point consists of an 
inorganic dielectric which is 1000 degrees C or more to up to a transparence high polymer film. When the 
vacuum evaporationo bed depth used especially as a phase contrast film manufactures a thick vacuum 
evaporationo film, in the case The vacuum evaporationo film excellent in the adhesion and endurance of a 
vacuum evaporationo layer and a transparence high polymer film of an inorganic dielectric can be 
manufactured continuously, without the fault of the temperature of a high polymer film rising and a film 
deforming for the heat at the time of vacuum evaporationo. occurring. 
[0034] 

[Example] Hereafter, although an example explains this invention to details, this invention is not limited to 
this. In addition, measurement of Ra value in an example and Rb value was performed with the conventional 
method by the homogeneous light with a wavelength of 546nm using the polarization microscope. Moreover, 
it asked for whenever [ from / of an optical main shaft / a film normal / tilt-angle ] with this contractor's 
conventional method from the tilt-angle dependency of the retardation value (value which deducted the 
retardation value of a transparence high polymer film when a transparence high polymer film had form 
birefringence) when making the phase leading shaft in a film plane into an axis of tilt, having assumed that 



refractive-index structure was optically uniaxial. 

[0035] the lagging axis in the film plane of the phase contrast film by this invention becomes 45 degrees at 
a durability test to the absorption shaft of a polarization film (SQ-1852AP7. Sumitomo Chemical Co., Ltd. 
make) — as — the transparence high polymer film side of a phase contrast film — a polarization film — 
pasting together — the method vacuum evaporationo layer side of slanting — optical — etc. — the sample 
whose magnitude which pasted the glass plate with a thickness of 1.1mm together through the **** acrylic 
binder is 30mmx30mm was used. 

[0036] The spectral transmittance for asking for an optical property measured the absorption shaft of the 
polarizing prism by the side of incident light, and the polarization film of a sample as parallel in the optical 
system shown in drawing 6 using the spectroscope (MCPD-2000, Otsuka electronic incorporated company 
make), and computed Y value based on JIS-Z8722. The rate of Y value after 96-hour neglect was made 
into the survival rate of an optical property under 60-degree-C90%RH to the initial value of Y value. In 
addition, the reference of spectral transmittance measured the absorption shaft of a polarizing prism as 
parallel, made the absorption shaft of a polarizing prism cross at right angles after reference measurement, 
and measured the sample. 

[0037] On the example 1 triacetyl-cellulose film (trade name FUJI TAC SH-80 Fuji Photo Film make and 
Rb are about 1 1nm). the acrylic resin of an ultraviolet curing mold was stiffened behind the coat by the 
comma coating machine, was stiffened by UV irradiation, and the transparence high polymer film which 
formed the acrylic resin film with a thickness of about 5 micrometers as an interlayer was obtained. The 
continuation film which carried out the slit of this film to 130mm width efface was obtained. This 
transparence high polymer film is set to the continuation vacuum deposition inside of a plane of drawing 5 , 
and it exhausts to atmospheric-pressure 1x10-4Torr. With electron beam vacuum deposition 80 vacuum 
evaporationo initiation angles, 45 vacuum evaporationo termination angles, and vacuum evaporationo — a 
central angle — whenever — 60 degrees and a film — the distance of about 350mm between a vacuum 
evaporationo center and a substrate Arrange a shield so that it may become, and the adhesion-proof board 
and the cooling plate of one sheet which prevents the radiant heat from the source of vacuum 
evaporationo between the sources of vacuum evaporationo are installed. The cooling temperature of 0 
degree C of a part for EB gun output [ of 6kW ], and 0.2m/of bearer rates, and a can roll, The method 
vacuum evaporationo layer of slanting which consists of a monolayer with a thickness of 4700A was 
continuously formed using mixture (the Optron, Inc. make, trade name:OA-100) with Ta (metal) which used 
Ta 205 as the principal component as a vacuum evaporationo material, and the phase contrast film was 
obtained. 

[0038] When viewing estimated the appearance of this phase contrast film, there is also no deformation of 
the base material by the radiant heat at the time of vacuum evaporationo, and exfoliation of vacuum 
evaporationo layers, such as a crack, was not accepted, either. Although the retardation value in a film 
plane of this phase contrast film is 29nm and the optical main shaft was changing succeeding the film 
thickness direction corresponding to change of the vacuum evaporationo angle at the time of continuation 
vacuum evaporationo, the value calculated having assumed to be what currently is not changing inclined 
about 33 degrees from the film normal. When this phase contrast film was covered over the durability test, 
the survival rate of an optical property was 95%. 

[0039] The interlayer who got like example of comparison 1 example 1 is formed, a transparence high 
polymer film is set to the continuation vacuum deposition inside of a plane of drawing 5 , and surface 
treatment is exhausted to atmospheric-pressure 1x10-4Torr. With electron beam vacuum deposition 80 
vacuum evaporationo initiation angles, 45 vacuum evaporationo termination angles, and vacuum 
evaporationo — a central angle — whenever — 0 times and a film — the distance of about 325mm 
between a vacuum evaporationo center and a substrate A shield is arranged so that it may become. At a 
part for EB gun output [ of 6kW ], and 0.2m/of bearer rates, and the cooling temperature of 0 degree C of 
a can roll The method vacuum evaporationo layer of slanting which consists of a monolayer with a 
thickness of 3500A was continuously formed using mixture (the Optron, Inc. make, trade name:OA-100) 
with Ta (metal) which used Ta 205 as the principal component as a vacuum evaporationo material, and the 



phase contrast film was obtained. 

[0040] When viewing estimated the appearance of this phase contrast film, the base material deformed with 
the radiant heat at the time of vacuum evaporation©, and foaming was also accepted in the TAG side. 
Although the retardation value in a film plane of this phase contrast film is 16nm and the optical main shaft 
was changing succeeding the film thickness direction corresponding to change of the vacuum evaporationo 
angle at the time of continuation vacuum evaporationo, the value calculated having assumed to be what 
currently is not changing inclined about 27 degrees from the film normal. Moreover, when this phase 
contrast film was covered over the durability test, the survival rate of an optical property was what is 
inferior as compared with what installed and produced 36% and a cooling plate. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the 1st example of equipment for manufacturing the continuation 
vacuum evaporationo film by this invention. 

[Drawing 2] The schematic diagram of the 2nd example of equipment for manufacturing the continuation 
vacuum evaporationo film by this invention. 

[Drawing 3] The schematic diagram of the 3rd example of equipment for manufacturing the continuation 
vacuum evaporationo film by this invention, 

[Drawing 4] The mimetic diagram of the cross section of the film with which the method vacuum 
evaporationo layer of slanting which consists of a monolayer was formed on the transparence high polymer 
film which continued using the continuation vacuum evaporation system vapor-deposited from 
perpendicularly it illustrated to drawing 1 . 

[Drawing 5] The mimetic diagram of the cross section of the phase contrast film with which the method 
vacuum evaporationo layer of slanting which consists of a monolayer was formed on the transparence high 
polymer film which continued using the continuation vacuum evaporation system which performs the 
method vacuum evaporationo of slanting illustrated to drawing 2 or drawing 3 . 

[Drawing 6] The mimetic diagram of the cross section of the phase contrast film with which the method 
vacuum evaporationo layer of slanting which consists of a multilayer was formed on the transparence high 
polymer film which continued using the continuation vacuum evaporation system which performs the 
method vacuum evaporationo of slanting illustrated to drawing 2 or drawing 3 . 

[Drawing 7] The schematic diagram of the optical system for measurement of the optical property of a 
phase contrast film. 
[Description of Notations] 

1 Continuation Film Volume ****** 

2 Continuation Film Dictation Section 

3 Guide Roll 

4 Can Roll 

5 Adhesion-proof Board 

6 Cooling Plate 

7 Source of Vacuum Evaporationo 

8 Transparence Macromolecule Continuation Film 

1 1 Vacuum Evaporationo Initiation Angle 

1 2 Vacuum Evaporationo Termination Angle 

13 Vacuum Evaporationo Center Angle 

14 Perpendicular Drawn from Source of Vacuum Evaporationo 

15 The Direction of Film Transport 

21 Method Vacuum Evaporationo Layer of Slanting Depended on Continuation Vacuum Deposition 

22 Interlayer 

23 Transparence High Polymer Film 

51 Incident Light 

52 Polarizing Prism by the side of Incident Light 



' 53 Polarization Film of Sample for Measurement 

54 Phase Contrast Film of Sample for Measurement 

55 Glass Plate Which Pasted Sample for Measurement Together 

56 Polarizing Pri3m by the side of Outgoing Radiation Light 
.57 Hikaru Idei 

61 Absorption Shaft Orientations of Polarizing Prism by the side of Incidence 

62 Absorption Shaft Orientations of Polarization Film of Sample for Measurement 

63 The Direction of Lagging Axis in Film Plane of Phase Contrast Film of Sample for Measurement 

64 Angle Which Absorption Shaft Orientations of Polarization Film of Sample for Measurement and the 
Direction of Lagging Axis of Phase Contrast Film Make (45 Degrees) 

65 Absorption Shaft Orientations of Polarizing Prism by the side of Outgoing Radiation Light 



[Translation done.] 
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